One new and one already known species of parasitic nematodes are described from the intestine of freshwater fishes in Chiang Mai Province, northern Thailand: Spinitectus thaiensis sp. nov. (Cystidicolidae) from the catfish Pseudomystus siamensis (Regan) (Bagridae, Siluriformes) in the Fang Brook, a tributary of the Kok River (the Mekong River basin), Fang District and Oceanicucullanus chitwoodae Le- Van-Hoa et Pham-Ngoc-Khue, 1971 (Cucullanidae) from the cyprinid Mystacoleucus marginatus (Valenciennes) (Cyprinidae, Cypriniformes) in the Ping River (the Chao Phraya River basin), Muang District. The new species, S. thaiensis, is very similar to S. petrowi Belous, 1965, differing from it, in addition to some biometrical differences, mainly in having simple cuticular spines (instead of transversely oriented peg-like spines with rounded ends) on the ventral surface of the female tail; the spicules are 156-171 and 66-72 µm long, the vulva is situated at 74% of female body length, and the entire oesophagus including the vestibule represents 14-15% of body length in the male and 12% in the female. The latter species, O. chitwoodae, was studied for the first time by scanning electron microscopy, which enabled to recognize some previously unrecorded morphological details in this species. The finding of O. chitwoodae in M. marginatus in Thailand represents new host and geographical records for this nematode.
Introduction
The fauna of freshwater fish nematodes in Thailand remains so far little known (e.g., Ratanasritong and Kliks 1972; Sirikanchana 1982; Moravec et al. 1999 Moravec et al. , 2004a Moravec and Laoprasert 2008; Purivirojkul 2009 ). During recent helminthological investigations of some freshwater fishes in Fang and Muang Districts, northern Thailand, some parasitic nematodes were recovered from the intestine of Mystacoleucus marginatus (Valenciennes) (Cyprinidae, Cypriniformes) and Pseudomystus siamensis (Regan) (Bagridae, Siluriformes). Two species of Rhabdochona Railliet, 1916 (Rhabdochonidae) of this material have already been treated by Moravec and Yooyen (2011) , whereas those belonging to Spinitectus Fourment, 1884 (Cystidicolidae) and Oceanicucullanus Schmidt et Kuntz, 1969 are dealt with in this paper.
Mystacoleucus marginatus (maximum size 20 cm) and Pseudomystus siamensis (maximum size 15 cm) are tropical freshwater fishes, both native in Thailand. The distribution of the former species includes the Mekong, Chao Phraya and Meklong basins, and also the Malay Peninsula, Borneo, Sumatra and Java, whereas the latter species occurs in the Maeklong River and Peninsular and Southeast Thailand river systems (Froese and Pauly 2010). For light microscopy (LM) examination, the nematodes were cleared with glycerine. Drawings were made with the aid of a Zeiss drawing attachment. Specimens used for scanning electron microscopy (SEM) were postfixed in 1% osmium tetroxide (in phosphate buffer), dehydrated through a graded acetone series, critical-point-dried and sputter-coated with gold; they were examined using a JEOL JSM-7401F scanning electron microscope at an accelerating voltage of 4 kV GB low. All measurements are in micrometres unless otherwise indicated. The names of fishes follow FishBase (Froese and Pauly 2010).
Materials and methods

Specimens of
Results
Family Cystidicolidae Skryabin, 1946
Spinitectus thaiensis sp. nov. (Figs 1-3) Description: Small, whitish nematodes. Cephalic end rounded, posterior end conical. Surface of body with transverse rings of spines; rings interrupted at both sides of body by lateral lines; some more posterior rings incomplete (Figs 1A-C; 2A, E; 3A, B). First two rings of spines somewhat close to each other. First ring consists of 34-37 spines 6-9 long (Figs 1C, 2A) . Largest spines (12-15) present in anterior 7th-18th ring; spines gradually diminishing posteriorly, smallest spines on posterior part of body. Female body with spines extending up to posterior extremity (Fig. 2F) ; spination of male extending posteriorly short distance anterior to anterior ends of caudal alae. Oral aperture oval, dorsoventrally elongated, surrounded by four poorly developed, low submedian labia, two subdorsal and two subventral, with broad base, forming dorsolateral and ventrolateral margins of oral opening. One simple, narrow, sclerotized structure (sublabium), with a omewhat thickened free margin, attached by its base to inner surface of each labium (Figs 1C, D; . Lateral pseudolabia rather large, rounded, projecting anteriorly beyond labia (Fig. 2D) . In apical view, inner parts of pseudolabia, covering partly oral Figs 1D, 2C ). Four elongate submedian cephalic papillae and pair of small lateral amphids present, latter being situated at outer margins of pseudolabia (Figs 1C, D; . Vestibule very short, thinwalled, with anterior part distended to form small funnel-shaped prostom in lateral view (Fig. 1B) . Deirids not observed. Oesophagus clearly divided into anterior muscular and much longer and somewhat wider posterior glandular portion (Fig.  1A) ; length ratio of both portions 1:2.4-2.9. Nerve ring encircles muscular oesophagus at level between second and third rings of spines. Excretory pore situated at level of fourth ring of spines (Fig. 1B) (42) (72) long, provided with short ventral membranous ala at its middle third; spicule appearing rather variable in shape in lateral view, which depends on its position (Fig. 1I, J) . Length ratio of spicules 1:2.6 (1:2.2). Tail 141 (72) long, with almost pointed tip.
Female (allotype): Length of body of gravid specimen 12.76 mm, maximum width 367. Maximum length of cuticular spines 12. First ring of spines 117 from anterior extremity. Length of vestibule including prostom 30. Entire oesophagus 1.43 mm long; muscular oesophagus 375 long, 21 wide; glandular oesophagus 1.05 mm long, 60 wide; length ratio of both parts of oesophagus 1:2.8. Entire oesophagus and vestibule represent 12% of body length. Nerve ring and excretory pore 156 and 231, respectively, from anterior extremity. Vulva not elevated, postequatorial, situated 9.38 mm from anterior extremity, at 74% of body length. Vagina muscular, directed anteriorly from vulva. Amphidelphic. Fully developed eggs in uterus oval, thick-walled, smooth, containing larva (Fig. 1F) ; size (n = 5) 36-39 × 21-24. Tail 138 long, with small rugged appendage 6 long at tip (Figs 1K, L; 2F, G); pair of lateral phasmids situated short distance anterior to posterior extremity (Fig. 2G) . Cuticular spines on ventral surface of tail and in region just anterior to anus reduced, simple (Fig. 3B) , not forming pairs situated on common outgrowth of cuticle and oriented transversely to longitudinal axis of body. Etymology: The specific name thaiensis relates to the country of its origin, i.e., Thailand.
Comments: The genus Spinitectus includes a large number of species described mainly from freshwater and marine fishes (Moravec et al. 2002) . The general morphology of specimens of the present material from Thailand, especially the structure of cephalic end, the spination of body, the location of excretory pore and the conspicuous structure of spicules, is very similar to that of S. petrowi Belous, 1965 . The latter species is also an intestinal parasite mainly of catfishes of the family Bagridae, namely Leiocassis brashnikowi (Berg), L. crassilabris Günther, Mystus macropterus (Bleeker), Pelteobagrus fulvidraco (Richardson) (type host), P. vachellii (Richardson), Pseudobagrus analis (Nichols) and P. ussuriensis (Dybowski), reported from the Amur and Yangtze Rivers drainage systems in eastern Russia and China (see Moravec et al. 2004b) .
Based on specimens from the type host (P. fulvidraco) from China, Moravec et al. (2004b) studied S. petrowi using SEM; they found a unique feature within Spinitectus in this species, i.e., the presence of conspicuous cuticular spines on the ventral surface of tail and in the region just anterior to anus in females, that form pairs, each of them situated on a common, rounded outgrowth of cuticle, where the spines are narrow, peg-like with rounded ends, oriented transversely to the longitudinal axis of body. In contrast, no such structures are found in Spinitectus females from P. siamensis from Thailand (Fig. 3B) . Even though the Thai specimens resemble S. petrowi in most other taxonomic features, such as the mouth structure, the spination of body, the conspicuously short vestibule, the markedly broad left spicule or the number and arrangement of male caudal papillae, they differ in having the left spicule provided with a well-developed ventral membranous ala and there are also some biometrical differences between them: the body of Thai specimens is larger (male 8.6-8.7 vs 2.6-6.7 mm long; female 12.8 vs 3.3-8.0 mm), their spicules are longer (156-171 and 66-72 vs 103-154 and 47-60) , the vulva is situated at 74% (vs 65-69%) of body length, and the entire oesophagus including the vestibule is relatively shorter, representing 14-15 (vs 19-20)% of body length in males and 12 (15-18)% in females. Moreover, both these forms occur in different, geographically distant main river basins. All these differences indicate that the present specimens from Thailand should be considered to represent a separate species, Spinitectus thaiensis sp. nov.
As compared with other species of Spinitectus, both S. thaiensis sp. nov. and S. petrowi exhibit some features by which they seem to differ from all (e.g., the presence of a rugged appendage on the female tail tip and the structure of the mouth) or the great majority (e.g., a conspicuously short and broad left spicule and an unusually short vestibule) of congeners. Unfortunately, there are many poorly described species of Spinitectus from freshwater fishes in South Asia (see Sood 1989) , that should be considered species inquirendae and, therefore, any serious comparison with them is impossible. It can bejudged from available illustrations that some Indian species such as S. neilli Karve et Naik, 1951 , S. komiyai Sahay et Prasad, 1965 , S. pandei Rai, 1969 , S. pandharinathi Kalyankar, 1971 , S. caudispinulata Singh et Tandon, 2002 and Neospinitectus ophiocephali Kalyankar, 1971 possess a very short vestibule similar to that in S. petrowi or S. thaiensis (see Sood 1989, Singh and Tandon 2002) . However, their left spicule is narrow and distinctly longer in relation to the right spicule and they should also differ in many other reported features. Moravec and Scholz (1991) reported from the intestine of Pangasius sp. of the Mekong River in Laos female nematodes morphologically similar to S. petrowi and S. thaiensis (designated as Prospinitectus sp.), but, mainly based on the presence of a very short vestibule, they erroneously assigned them to the genus Prospinitectus Petter, 1979 . However, the principle differentiating features of Prospinitectus from Spinitectus are the complete absence of a vestibule and the presence of a small apical projection on each simple pseudolabium (see Petter 1979) . Prospinitectus [type species P. mollis (Mamaev, 1968) , a parasite of tuna fishes -see Mamaev 1968; Schmidt and Kuntz 1969; Petter 1979] was considered a valid genus by Moravec (2007) . Therefore, the above-mentioned nematodes from Laos as well as S. petrowi and S. thaiensis belong to Spinitectus as presently diagnosed. Kalyankar, 1971 to accommodate his poorly described new species N. ophiocephali Kalyankar, 1971 from Channa (reported as Ophiocephalus) punctata (Bloch) in India, that is characterized by a very short vestibule as S. petrowi or S. thaiensis, but differing from them in having a narrow and much longer left spicule. Later Ali (1980) reported a single larva of Neospinitectus sp. from the freshwater crustacean Caridina rajadhari (Bouvier) (Atyidae, Decapoda) in India. However, Chabaud (1975) did not consider Neospinitectus a valid genus, stating that "it has a peculiar cervical ornamentation and it is too poorly known to be classified at present". His view was followed by Soota (1983) . Nevertheless, this genus was re-established by Sood (1989) . Moravec (2007) did not list Neospinitectus among valid genera of the Cystidicolidae. Judging from the original illustration ( fig. 1a) , "the three pairs of spines directed anteriorly", a principal differentiating feature from Spinitectus, are apparent artifacts (see also Ali 1980) . Therefore, Neospinitectus should be considered a junior synonym of Spinitectus. Type specimens of N. ophiocephali are not available.
Spinitectus thaiensis is the first nominal species of this genus reported from Thailand. Purivirojkul (2009) Description: Medium-sized nematodes. Body whitish, with slightly transversely striated cuticle (Fig. 5D) . Lateral alae absent. Cephalic end rounded. Oral aperture triangular, with distinct narrow margin and three rounded rudimentary lips (one dorsal and two ventrolateral), surrounded by four forwardly protruding finger-shaped cephalic papillae (two dorsal and two ventrolateral) and pair of small lateral amphids (Figs 4C, 5A-C); no marginal oral papillae observed. Oesophagus short and thick, muscular, expanded at anterior end to form rather large oesophastome; posterior part of oesophagus also expanded, as wide as or somewhat narrower than oesophastome (Fig. 4A,  B) . Oesophagus opens into intestine through large valve. Nerve ring encircles oesophagus just posterior to pseudobuccal capsule. Deirids small, rounded, situated short distance posterior to oesophago-intestinal junction ( Figs 4A, B, E; 5D ). Excretory pore posterior to level of deirids, rather far from oesophagus end (Fig. 4A) . Tail conical, with pointed tip.
Male (2 specimens): Length of body 9.04-10.16 mm, maximum width 408-503. Height of cephalic papillae 12. Length of entire oesophagus 571-585, representing 5.6-6.5% of whole body length; length of oesophastome 258-272, its width 190-204; minimum width of oesophagus 122-136; maximum width of posterior part of oesophagus 190-204. Distance of nerve ring from anterior extremity 204-245. Deirids and excretory pore 748-870 and 1,020-1,047, respectively, from anterior end of body. Posterior end of body curves ventrally. Poorly-developed, short lateral caudal alae present at cloacal region (Figs 4H, L; 5F ). Posterior cloacal lip somewhat elevated (Fig. 5E, F) . Spicules well-sclerotized, short, equal, 180-216 long, representing 2% of body length (Fig.  4H-J, L) . Gubernaculum absent. Ventral precloacal surface with numerous oblique muscle bands (Fig. 4H, I ). Preanal papillae: 6 pairs of subventral papillae. (Fig. 4D ). Vulva postequatorial, 7.00-7.21 mm from anterior extremity, at 60% of body length; vulval lips not elevated (Fig. 4K) . Vagina muscular, directed anteriorly from vulva. Uteri opposed, containing numerous eggs. Mature eggs oval, thin-walled, size 78-87 × 63-72, with content uncleaved or cleaved into two blastomeres (Fig. 4F, G) .
Host: Mystacoleucus marginatus (Cyprinidae, Cypriniformes).
Site of infection: Intestine. Locality: Ping River (Chao Praya River basin), Muang District, Chiang Mai Province, northern Thailand (collected March 2010).
Prevalence and intensity: In 1 of 8 M. marginatus examined; 5 nematodes.
Deposition of voucher specimens: Institute of Parasitology, Biology Centre of the ASCR, České Budějovice (N-558).
Comments: Specimens of the present material are morphologically and biometrically very similar to those of Oceanicucullanus chitwoodae (Le- Van-Hoa et Pham-Ngoc-Khue, 1971) , as originally described (as Chitwoodia chitwoodae) by Le- Van-Hoa and Pham-Ngoc-Khue (1971) and, consequently, they are considered to belong to this species. Based on LM, the above-mentioned authors provided a detailed description of two available males and two females collected from the freshwater cyprinid Puntius bramoides (Valenciennes) in South Vietnam (bought in a market in Saigon); from South Vietnam this species was reported also from Spinibarbus denticulatus (Oshima) (see Le-Van-Hoa 1973) . The present SEM examination, used for the first time in this species, confirmed most morphological characters observed by Le- Van-Hoa and PhamNgoc-Khue (1971) and Le- Van-Hoa (1973) , except for the presence of three minute teeth in the buccal cavity. Neither a distinct margin around the oral aperture nor an elevated posterior cloacal lip were mentioned in the original description, and the male phasmids were described as genital papillae. Since its original description, Oceanicucullanus chitwoodae has only been reported by Moravec and Scholz (1991) , who had collected a single juvenile female assigned to this species from the cyprinid Barbonymus schwanenfeldii (Bleeker) in the Mekong River basin in Laos. The authors mentioned that Cucullanus sp. reported by Ratanasritong and Kliks (1972) from Barbonymus altus (Günther) from the Chiang Mai Province, Thailand had been probably conspecific with O. chitwoodae. Nevertheless, the present finding of O. chitwoodae in M. marginatus in Thailand represents the first host and geographical records for this nematode.
At present, Oceanicucullanus contains only two morphologically similar species: the type species O. pacificus Schmidt et Kuntz, 1969 , described from two male specimens from Puntius binotatus (Valenciennes) (Cyprinidae) from the Philippines (Palawan) (Schmidt and Kuntz 1969) , and O. chitwoodae. In the diagnosis of Oceanicucullanus, Schmidt and Kuntz (1969) reported "Parasites of marine fishes". However, as remarked by Arthur and Lumanlan-Mayo (1997) , the host fish from which their new genus and species was described, was actually a freshwater cyprinid (see also Froese and Pauly 2010). Van-Hoa et Pham-Ngoc-Khue, 1971 ), scanning electron micrographs: A and B -cephalic end, apical and lateral views. C -region of subventral lip, apical view. D -deirid. E -tail of male, subventral view. F -caudal end of male, lateral view. Abbreviations: a -amphid, b -margin of oral aperture, c -cloacal opening, d -dorsolateral cephalic papilla, e -caudal ala, g -lateral papilla, l -labium, p -phasmid, v -ventrolateral cephalic papilla Arya (1971) reduced Oceanicucullanus to a subgenus of Indocucullanus Ali, 1956 . However, this was not followed by Petter (1974) , Ivashkin and Khromova (1976) , Chabaud (1978) and Moravec and Scholz (1991) , who retained Oceanicucullanus as an independent genus. Moreover, Indocucullanus is now mostly considered a synonym of Cucullanus Müller, 1777 (see, e.g., Petter 1974 Chabaud 1978; Yooyen et al. 2011) . The main specific feature of Oceanicucullanus distinguishing it from other cucullanid genera, as confirmed by this study, is the presence of a triangular mouth surrounded by three distinct lips.
